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ABSTRACT 


The study was conducted to evaluate the performance of ten Japanese okra 
genotypes viz., JO1, JO2, JO3, JO4, JO5, JO6, JO7, JO8, JO9, JO10and 
one local check variety BARI Dherosh-1against the attack of major insect 
and mite pests of okra in Sylhet during April to August 2018 to explore 
breeding materials for developing resistant and high yielding okra variety. 
The results revealed that five pests such as aphid (Aphis gossypii Glov.), 
jassid (Amrasca biguttula Ishida), flea beetle (Phyllotreta vittula), leaf 
roller (Sylepta derogata) and one white mite (Tetranychus sp.) were 
found as the major pests of okra. Genotype JOS was found as the least 
susceptible to pest incidence. The number of okra leaf hair (trichome) had 
significant negative relationships with the number of aphid (R?= 0.6136, 
p<0.05) and jassid (R= 0.4143, p<0.05). Genotype JO7 produced the 
highest yield (19.31 t ha’) followed by JO9 (17.40 t ha’) and JO3 (15.49 
t ha"'). Genotype JOS produced the lowest yield (4.88 t ha-1).The results 
indicated that JO3, JO7 and JO9 are the three promising genotypes with 
respect of their higher yield performance. The JO5 genotype could be used 
in breeding program with higher yielding variety/genotypes to develop 
new pest resistant and high yielding new okra variety. 


Keywords: Exotic okra genotypes, pest resistant, high yielding, leaf 
trichome, aphid, jassid, white mite, flea beetle. 


INTRODUCTION 


Okra or lady’s finger (Abelmoschus esculentus L.) being a member of the family 
Malvaceaeis one of the most popular and common delicious vegetable crops in 
Bangladesh as well as other tropical and subtropical parts of the world (Khanzada 
et al. 2018). Its origins are tropical Asia and Africa, locally known as “dheros”, 


“bhendi’, lady’s finger, “guino-gombo”, “gumbo” and “guibeiro” in Bangladesh, 
India, England, Spanish, USA and Portuguese, respectively. It is mainly grown 
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in the kharif season but now it can be grown throughout the year around the globe 
(Gopalan et al. 2006). Its production is mainly confined to summer and rainy seasons 
when scarcity of vegetables is a serious problem in Bangladesh. It is a self-pollinated 
crop but cross pollination may also be occurred. Okra is a more nutritious crop than 
those of tomato, brinjal and most cucurbit vegetables (Thampi & Indira 2000). It is 
drought tolerant vegetables of the world and can be grown in poor soils with heavy 
clay texture and intermittent moisture content. It is propagated through seeds. Its 
fruits are used in curries which are scrumptious green, off-season consumable by 
making dehydrated or frozen forms, cherished for its tender and can also be used 
in preparing soup (Neeraja et al. 2004). Matured fruits and stems containing crude 
fiber and are used in paper industry but okra is mainly grown for fruit and tender 
green pod which is about 18 cm in length and it contains black to white gray seeds 
with a diameter of 3-6 mm (Dada & Fayinminnu 2010). 


It is highly nutritious and considered important component of human diet. Out 
of 100g okra fruit, moisture, protein, fat, fiber,minerals, carbohydrates, calories and 
phosphorus share 89.6 g, 1.9 g, 0.2 g, 1.2 g, 0.7 g, 6.4 g and 35.0 g, respectively; and 
sodium, sulphur, riboflavin, oxalic acid, calcium, iron, potassium, nicotinic acid, 
vitamin C, magnesium, copper and thiamine share 56.0 mg, 6.9 mg, 30 mg, 0.1 mg, 
8.0 mg, 66.0 mg, 0.35 mg, 103.0 mg, 0.07 mg, 0.6 mg, 13.0 mg, 53.0 mg and 0.19 
mg, respectively(Anon. 2013). It has ayurvedic medicinal properties and leaves are 
used to prepare a medicament for reducing inflammation. The okra fruit is considered 
valuable for control of goiter because of its high iodine content. The seed extracts 
contain anti-oxidant, anti-stress effect in the blood having anti-fatigue benefit and 
it has been recommended to manage blood sugar level in cases of type 1, type 2, 
and gestational diabetes (Jabbar et al. 2018).Immature fruit can be used for pickling 
(Akintoye et al. 2011). Pod is the main edible part which is used as vegetable. Okra 
leaves can be used as animal feed while fruits can be boiled in butter and cooked with 
spicy ingredients. In some of the regions of the world, the leaves of okra are also 
used as salad which has a non-caffeinated substitute for coffee and its seed is a good 
source of seed oil (FAO 2006). Okra seed contains almost 40% oil with high in oleic 
and linoleic type unsaturated fats. Another study found okra oil suitable for use as a 
biofuel (Anwar et al. 2010). Fruits and stems of okra contain crude fiber and gummy 
material which is used in confectionery and glace paper making, used as a sauce and 
a mixture with rice, chicken, fish and maize (Arapitsas 2008). 


Annually okra production of world stands at 8.69 million metric tons with yield 
of 7,868 tons per ha. Annually okra production of Africa stands at 1.84 million tons 
with yield of 3,606 tons per ha. Cameroon produce okra 72,661 tons per year with a 
yield of 3,027 tons per ha which is below the average yields in both Africa and the 
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world (FAOSTAT 2015). Nevertheless, okra is attacked by a number of insect and 
mite pests all over the world which significantly reduces the yield. Several insect 
and other pest species have so far been recorded all over the world. For example, 
Bhatt et al. (2018) reported 17 species of insect pests which include aphid (Aphis 
gossypii Glov.), jassid (Amrasca biguttula Ishida), shoot and fruit borer (Earias 
vittella), thrips (Thrips tabaci), leafhopper (Amrasca biguttula biguttula), spotted 
bollworm (Earius insulana Bios.), american bollworm (Helicoverpa armigera 
Hubner), white mite (Tetranychus sp.), flea beetle (Phyllotreta vittula) and leaf roller 
(Sylepta derogata)which causes both quantitative and qualitative losses of the okra 
crop. These pests damage the crop during their different growth stages, right from 
germination to harvest and resulting lower yields (Gulati 2004). The yield losses due 
to insect pests have been reported up to 69% (Mani et al. 2005). According to Abang 
et al. (2014), A. gossypii Glover is one of the major pests of okra which occupies 
the top position among the pests of vegetables. A. gossypii directly damages by 
feeding which results in curling and deformation of young leaves and twigs while 
indirectly damage by secreting honeydew that is contaminated with the fruits and 
leaves and may allow the growth of black sooty mold which inhibits photosynthesis 
and reduces yield (Andrews et al. 2004). The severe infestation of the pest causes 
burning of leaves which results in 40-60% decrease in yield. Among the sucking 
pests, jassid (Amrasca devastans) is the most serious pest. The sucking pests attack 
at early stage of okra leaf, shoot and finally suck the fruit causing heavy fruit losses. 
It causes a great damage by sucking the plant sap resulting 30-40% crop yield loss 
(Dhandapani et al. 2003). 


The production and supply of vegetables in Bangladesh is plenty in winter 
season while it is very low in summer season. Of the total vegetable production, 
around 38% is produced in kharif season. Total production of okra was 56,145 tons 
from 11,458 ha of land during 2017-2018 with an average yield of 4.90 t ha! (BBS 
2018), but its production is greatly reduced due to attack of many insect pest and 
diseases. Sylhet is one of the special AEZs of Bangladesh due to its acidic soil 
conditions. Northern and eastern parts of Sylhet are mostly hilly. Soil pH of the 
regions ranges from 4.5 to 6.5. Plants grown in acidic soil differ in nutrient uptake 
and physiological growth processes. The total production of Okra in Sylhet District 
is only about 1,904 metric tons from 272 ha of land (Anon. 2012).The major soils 
are yellow-brown to strong brown permeable friable loamy, very strongly acidic 
and low in moisture holding capacity. Organic matter content and general fertility 
level is also low (YAS 2018). The production is too low to meet up the demand 
and so some locally well-adaptive varieties need to be developed for the region 
to increase the vegetable production including okra. Considering the above facts, 
the present research was conducted to assess ten Japanese genotypes to explore 
breeding materials for developing pest resistant and high yielding okra variety. 
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MATERIALS AND METHODS 


Study site and duration: The experiment was conducted at the Entomology 
Research Field of Sylhet Agricultural University (SAU) campus, Sylhet, Bangladesh 
during April to August 2018. It is located at north-east corner of Bangladesh lying 
between 23°57' to 25°13’ North latitude and 90°56’ to 92°21' East longitude, 
bordered by Megalaya State of India. The soil of the experimental field is sandy 
loam in texture with pH of 5.27(SRDI 2018). 


Test plant materials: Ten Japanese genotypes (JO1, JO2, JO3, JO4, JOS, JO6, 
JO7, JO8, JO9 and JO10) and BARI Dherosh-1 (local check variety)were used. 
Seeds of Japanese genotypes were collected from the Department of Crop Botany 
and Tea Production Technology of Sylhet Agricultural University, Sylhet. Seeds of 
BARI Dherosh-1 were collected from the Horticultural Research Centre (HRC) of 
Bangladesh Agricultural Research Institute (BARI), Gazipur, Bangladesh. 


Design of experiment: Performances of ten Japanese genotypes were evaluated 
(treatments) where BARI Dherosh-1 was used as the check variety (control).The 
experiment was laid out in a Randomized Complete Block Design (RCBD) with 
three replications. The experiment included 33 plotswhere each block included 11 
plots. Neighboring plots were 0.50 m apart and adjacent blocks were 0.70 m apart. 
Each plot size was 2.8 m x 0.8 m. Okra seeds were sown in line maintaining 0.50 
m between rows and 0.40 m between plants. Each plot accommodated 12 plants 
having two rows. 


Data analysis: The recorded data on different parameters were statistically analyzed 
using R version 3.3.1 (R Core Team, 2016). Data were normally distributed and 
so the relationships of okra leaf hair (trichome) with the abundance ofjassid, 
aphid,white mite, and flea beetle during the study period were analyzed using linear 
regression model. 


RESULTS 
Reactions of okra accessions to pest species: The number of insect and mite 
pest species per five leaves significantly differed (Table 1). In case of Jassid, the 
minimum number was found in JOS (0.51) followed by BARI Dherosh-1 (0.87). 
In case of aphid, the minimum ranged from 0.88 to 1.29 found among JO5, JO7 
and BARI Dherosh-1. The minimum number was found in JO7 (0.88) followed by 
BARI Dherosh-1 (1.29). The maximum number of aphids (4.81) was recorded in 
JO1. The intermediate number of aphids was recorded in other genotypes ranging 
from 2.06 to 3.67. In case of ant, the minimum number of ants ranged from 1.5 
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Table 1. Mean number of pest species and yield performance as influenced by 
different okra genotypes in Sylhet during April to August 2018 


Mean number of pest species per five leaves 


seen Jassid Aphid Ant pede rlter mite th) 
JOI 2.29a 48la 10.13b 2.98 a 2.83 0.59 a 11.41 abc 
JO2 1.46ab 3.17ab 9.50 be 2.71 a 6.00 0.55 a 14.84 ab 
JO3 139ab 2.06ab 7.00d 2.42 ab 13.17 0.57 a 15.49 a 
JO4 150ab 2.7lab  7.50d 2.02 ab 7.34 0.50 ab 11.38abe 
JOS 0.51 b 1.23b 1.50e 0.92 b 3.50 0.02 b 4.88 c 
JO6 1.70ab 3.67ab 12.67a 2.96 a 1.50 0.60 a 13.29 abc 
JO7 1.00 b 0.88 b 1.50 e 2.56 a 8.67 0.67 a 19.31a 
JO8 137ab 2.77ab 7.75 cd 2.67 a 7.67 0.54 a 14.54ab 
JO9 2.29a 3.63ab 8.10cd 2.58 a 5.00 0.44 ab 17.40 a 
JO10 13lab 2.17ab 7.32d 2.37 ab 317 0.42 ab 13.88 abc 


BARI Dherosh-1 0.87 b 1.29b 2.58e 1.92 ab 2.34 0.58 a 6.14be 


Means followed by the same letter are not significantly different (P>0.05) based on ANOVA and 
Tukey’s HSD test 


to 2.58 recorded in JOS, JO7 and BARI Dherosh-1. The highest number of ants 
(12.67) was found in JO6. The intermediate number was found in the remaining 
genotypes (7.00-10.13). In case of flea beetle, the minimum number (0.92) was 
found in JOS. The intermediate level was found in the remaining genotypes (1.92- 
2.42).No significant difference was found in leaf roller population. In case of white 
mite, the minimum number (0.02) was recorded in JOS and the intermediate number 
ranged from 0.42 to 0.50 recorded in JO10, JO9 and JO4. 


Fruit yield: The fruit yield of okra (t ha’) significantly differed (Table 1). The 
minimum fruit yield (4.88 t ha) was recorded in JOS followed by BARI Dherosh-1 
(6.41 t ha’) with no statistical difference between them. The maximum yield was 
obtained in JO7, JO9 and JO3 ranging from 19.31 t ha” to 15.49 t ha’. 


Morphological characters of okra genotypes: Morphological characters viz., 
plant height, number of nodes, internode length, number of hairs, fruit length, 
and fruit diameter significantly differed (Table 2). In case of internode length, the 
maximum length was found in JOS (5.50 cm)which was followed by 4.98 cm in 
BARI Dherosh-1. The highest node number (27.78) was found in BARI Dherosh-1 
and the lowest node number (19.33) was counted in JOS. The intermediate number 
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Table 2. Morphological characters of okra genotypes in Sylhet during April to 


August 2018 
Internode Node Plant Fruit Fruit Number of 
Accession length height diameter length leaf trichomes 
(cm) inmhe (m) (mm) (cm) per cm? 
JO1 2.46 b 23.89 ab 1.47 c 2.29 a 8.55 ab 4.30 f 
JO2 2.23 b 24.67 ab 1276 2.29 a 7.42 b 13.58 d 
JO3 2.76 b 23.56 ab 1.36 c 1.86 b 9.56 ab 14.72 d 
JO4 3.04 b 21.78ab 1.61 be 1.67 b 10.50 a 15.88 d 
JOS 5.50 a 19.33 b 2.68 ab 1.77 b 8.40 ab 14.48 d 
JO6 2.33 b 23.00 ab 1:256 2.24 a 7.36 b 9.00 e 
JO7 2.53 b 23.33 ab 1.52 c 1.84 b 9.27 ab 39.34 a 
JO8 331p 23.11 ab 1.60 c 2.25a 10.42 a 20.00 c 
JO9 2.69 b 23.78 ab 1.35 c 1.84 b 9.48 ab 5.67 ef 
JO10 2.45 b 22.55 ab 1:306 2.25 a 7.81 b 31.67 b 
BARI Dherosh-1 4.98 a 27.78 a 3.10 a 1.66 b 9.15 ab 28.00 b 


Means followed by the same letter are not significantly different (P>0.05) based on ANOVA and 
Tukey’s HSD test 


of node varying from 21.78 to 24.67 was recorded from other genotypes. The highest 
plant height (3.10 m) was found in BARI Dherosh-1 followed by JOS (2.68 m). The 
maximum fruit diameter was ranging from 2.24 to 2.29 mm was recorded from JO1, 
JO2, JO6, JO8 and JO10. The maximum fruit length ranging from 10.42 to 10.50 
cm was measured in JO4 and JO8 genotypes. The minimum fruit length ranging 
from 7.42 to 7.81 cm was recorded from JO2 and JO10 genotypes. The highest 
leaf trichome number was recorded from JO7 (39.34) while the minimum number 
ranging from 4.30 to 9.00 was counted from JO1, JO9 and JO6 genotypes. 


Relationships between the number of leaf trichome and pest population: 
Significantly negative relationships were found between the number of okra 
leaf trichome and the number of aphid and jassid (p<0.05) (Fig. 1) in all tested 
plants. In case of aphid, the relationship can be explained by 61.36% indicating 
that the number of leaf trichome contributed 61.36%in reducing aphid. In case of 
jassid, the relationship can be explained by 41.43% indicating that the number of 
leaf trichome contributed 41.43%in reducing jassid. No relationship was found 
between number of okra leaf trichome and number of white mite and flea beetle in 
all the tested plants. 
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Fig. 1. Relationships between okra leaf trichome and aphid (a), jassid (b), white mite (c), and flea 
beetle (d) in Sylhet during April to August 2018 


DISCUSSION 


The experiment was conducted to determine the performance of ten Japanese okra 
genotypes in comparison with BARI Dhesosh-1 (check variety) against the attack 
of different insect and mite pests of okra. The JO5 genotype was found as the least 
susceptible having lowest incidence of pest attack but had lowest yield. The reason of 
lowest yield could be the presence of higher internodal distance. The reason of lower 
incidence of insect and mite pests could be due to the presence of more abundant 
of leaf trichomes than those of other genotypes. Though biochemical properties 
(antibiosis) of JO5 was not determined in this study. But antibiosis properties of 
the genotype may also be responsible for lower incidence of pest attack. Whatever 
may be the possible reason of lower pest incidence, JO5 genotype could be used in 
breeding program to develop higher yielding and less susceptible variety. Although 
JO7 genotype was found as moderately susceptible to insect and mite pest attack, its 
fruit yield was the highest. Yields of the JO9 and JO3 genotypes were also higher 
followed by JO7. The overall results indicated that JO7 is the most promising genotype 
23 


A. S. TANNI, M. A. MALEQUE, M. A. R. CHOUDHURY, A. U. KHAN & U. H. S. KHAN 


which is closely followed by JO9 and JO3. Leaf trichome may be responsible for 
lower pest incidence especially the soft bodied insect like aphid which cannot attack 
on trichome rich leaves. The number of aphids gradually decreased with increasing 
number of hairs on underside of leaves. The present results are supported by the 
findings of Abang et al. (2016) who reported that the two genotypes VI041210 and 
V1033824 had the lowest aphid population having the highest trichome density, 
even though biochemical properties may also be responsible for lower insect attack. 
In the present study, JO3, JO7 and JO9 genotypes were attacked by considerable 
number of aphid but their yields were not much affected. It might have happened 
because of their inherent yield compensating characters. These results are similar 
with the previous results reported by Sandhi et al. (2017) who found that high leaf 
trichome density, broad leaves, moderate levels of total sugars, reducing sugars, 
total phenols, tannins and silica seems to be associated with moderate levels of 
resistance in okra. Variable levels of above-mentioned parameters in moderately 
resistant entries also indicate that a single factor is not responsible for resistance, but 
combination of different factors may be conferring variable resistance level to insect 
and other pest incidence. 


CONCLUSION 


The JOS genotype could be used in future breeding program with other promising 
okra genotypes and or varieties to develop new variety having insect and mite pest 
resistance characters with higher yield potential. The JO7, JO9 and JO3 genotypes 
may be re-investigated to develop one or more most suitable genotypes for 
recommending as a new okra variety. 
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